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(54) IMAGE SIGNAL PROCESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce false 
signals generated at a horizontal color 
boundary at the time of generating the high 
band components of luminance signals from 
color component signals. 

SOLUTION: An RGB-YC conversion circuit 20 
generates the luminance signals 106 and the 
high band components 104 by using the color 
component signals outputted from a CCD 12 
and outputs the luminance signals 106 to an 
LPF 30 and the high band components 1004 
to the LPFs 26 and 28. The luminance signals 
114 outputted from the LPF 26 are inputted to 
an addition circuit 38, the high band 
components 108 outputted from the LPF 26 
are inputted to a selection circuit 34 and the 
high band components 110 outputted from the 
LPF 28 are inputted to the selection circuit 
34 through a resolution correction circuit 32. 
The selection circuit 34 selects either high 
band components 108 from the LPF 26 or high 
band components 112 from the resolution 
correction circuit 32. The addition circuit 38 



adds the high band components 116 selected 
in the selection circuit 34 to the luminance 
signals 114 from the LPF 30 and generates 
the luminance signals 118. A false signal 
reduction processing circuit 40 reduces the 
false signals at the horizontal color boundary 
included in the luminance signals 118 and 
outputs them to a contour correction circuit 42. 
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(57) [Kift] 

[sal fijac«-«#^s»Kfli^oK«ia»*^j« 

RGB-YCS*|eI»20H:CCD 1 2t5> <=> iB # £ 

£fi£U W«fS^-106 £LPF 30^. «^e£^104 £LPF 
26. 28^fcH:*J-r-5„ LPF 30*> £ fitj^j £n-£J*fSff #1 14 
tijtaff[HlgS38(CA^$n, LPF 26*^5. m**n-&iS5«f£ 
5M08 ttjS«le|g834{CA2j3n. LPF28^f>tiS?7$ns 
**J«»110 »«P{feftMjElsIBS32«aUTaKllII&34tC 
A^StlS. S^Ih1SS34«LPF 26^?>Offi^fi!c^l08 , 

T-5. in^lH]SS38ti, LPF 30ri*6©»&«^114 (CiStR 

@i834Tras?snfci««j3c»ii6 ^jto^LTwaff^n 

8 £±fiTT3. &{i*{&Mffl3ilQlB40tt. W«S^118 

gg42^ati^-r-5. 
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( 2 ) 

1 

[#sf5»*©$SB] 

[»#JS 1 ] GXh 7R/B ^±7|Tfe v ©fi7 -f JU* 

#«»anT^*Hf*»*#a**T*H«tft*$a«£ 

1 ©«gf§-*#£:^3§ 1 ©JSgfI#©i«;*£6Jt#<i:££firt 

Kn-/^7>c;i'^36»&m*Sn<5!ft«^0?S««tt 10 
aT-£/&£n3H 1 <DWmm^t$:ljaWLT$&2 ©»g 
[11*312] »jJBHiK:E*©8«fc:isnT. buIBd 

waE*j«^aT*j«$n*K*j«»oM*ffljsi[*^* 30 

S3 IBM 1 © D -a? X 7 ^ /P * J: 0 /h $ < <£M L TttJ t> 
T 2 © d— /IX 7 ^ JP? <h. 

EOWkattiE^a^sffl^ansstt^ot^n^* 

Siis?#a s tu * $ t jKrE*de#ar£ 

fi£2*1.5g§ 1 ©»S«^££»l?LLT?f§2©jSSgi{B^£ 
a3£M. 

tw*JS4] »#«3tcE«o««t*i»T. Huiem 40 

2CDD-/'?X-7^;i^^ti. A^$n^>^^fi!c^(Cltii5^ 

ric»oias(i*i«fctfia«jiA*sn* 2 ^©^^©sp 

*?*afa. ffiE**«tiijE^a45«tvfl9Eas2<0D-^ 

x -7 ^ ;u * ^ e, m ti £ ti* a mfett © h Tn * m s?-r -5 

[W*« 6 ] ig^JS 1 g- fcttB»#JS 3 lcE*<0&«»C 50 



ftfflW- 1 0- 3 4 1 4 4 7 
2 

fi^ma^a. 

fc^T, te^sis. $eicHtiieKQff^a-r*e!c^n^m 
*-r**^5*»**ijwra*¥e«iMftm^at. 

ft**tttfl^a*««IEjB 2 ©fl«m#tt*¥fi«JH::« 

T4 Ufc £ «tt% 2 ©ff fi{f ^ £ * -r 7 > 7 w 

v» tw»f £Kse 2 stBTj-r-s 
««^e«^a4:*^tj^t«i**i-r*ia««#«iffl 

SB. 

-r 2 :3©^fe©Hi?iic#jsT-5efiStfMf *t© 

■5$i<fc^fe© 2 ^©H^-C i &oTmff2m2 ©JWgfi^t:: 

*tjST-5fej&5Hi-*§© u^ji/M«7)*e*na^m 2 © u fr ^ 
tOTt^^tt, HUie^2o»«m^«*¥feit#(c 

[»*Sio] »*3B8K:E«©«jti:*ViT. TOE 

ST 5 2 ^>cD|slfe©Qi^{cMJST-S)fefi£^fI^w U^JP 

M*. Rflie2 0©il^t|Wie<7)2 0C75iB^T-*t3THt(@B 

T-5 2 t3©iB5gtCjt#^T-5fefi£»«#© l"<Jl>tafr 6« 
H b fc ffl ©»J* b * t»«J5lT T * * t # , I9E» 2 

[11*^1 1] ■l*317CE«0(K«»=*t»T. h5IB 

^{f^ffiMJaa^ati. A7j^na^2©]wafi^^ffl 
*^ws'jra*ijgij«ia*at. ftwsijjaa^a^iwE* 

2©WSm^«7K¥fi«#©^<I^ : S:^^t¥iJWiLfei 
2 ©ff BEffit > TlT^* 

u >ifmmLxmij l. iWEWsuffla^a^flUE* 2 © 

2 ©WSff ^ © £ £ ttJ ^JT-S^ff ^{Si^^a 
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[»*3R1 3] . »*ail^8E«©»«lC*J^T. buIB 
2 ©»KfS^©ffJ&t;iA7J$*l-5*ggc©SS2 Off&fS* 

wsiJ5!ia¥©«, $6(cA^$n-g.m2©wsm^^ffl 

*£tftefg2©Wgfl^©M&l::A;b£n&*M&©!f§2 
©ffgff *§© U-^;^^^*-r/^->/ii^ 

t*. HfrieA73$n^.^2©»Sft^«* J Ffe^©^ 20 

So 

[0 0 0 1] 

JWttSHCttGXh^-f $c±^ifo<D&.y 4 )l?tf%i 

*SnfcmifiCCD(Charged coupled device) Tft^ns 

«^sfi«-r*Bi«H3^«ia*«»=H-ra. 30 

[0 0 0 2] 

Sfife^tbxccD ^fflv^nrtjo. *©ccd ©^h 
KttBJIIftfcR (*) . g (») . SfcttB (#) ©£ 

TG^^*»^<«ltilT^S«k5tC. *g&©R:7^ 40 
)l?f8ft. G7-fM^, *SJ:0«B7-f^jsfi»£E 

[0 0 0 3] tzt7L\£. CCD ©a-*¥*3c73l^JtC, G7 
<fJU*fi!c$h Ry-Ol*f&ft. G7^^S», *5«tUC 
B7^;l^/&#£;i©]lI#Kft8DiILE?iJU J&^&G 
y ^ )V^>f8fttfmm.-)f^z7.h^-iymzW0. £<=>{;: 
&R7-C Jl/^ jS^&J: J>*& By yf )l>5> f8.fttfmm.Jf ft (' 

fe7 ^ ju^ cos- r 7 ^ «t ucg- b y 4 )19 f&ft 

tei$V£m&&Wff&-TZ>. 50 
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[0 0 0 4] ZCDJioUGT. ^rfr 

ffi©fi7 ^ ju^sjufsfifcit**^ e.m7j an* 

R-Y , B-Y $-±^-r*B«!(i^«!lS^BTtt, &i®i$t© 
WSfl^Y, . WSfl^Yt ©iBii£j&#Y„ . fegfi^R-Y . 
B-Y fciAH {-©IB3R$$trlK2B«x«t2iii» 

srjjcao.t? t-rsBisss^tjflf 2 iB^xsi2 mmo&is. 

ftit^tfR. Gl . G2 . B<D4Z><D&m^f8.fttf<atS. 
2>t£. MS.m^i £0.3R + 0.295(G1+G2) +0.11BCO 
Si»SClZ«tO*«>-5. 

[0005] s&. k«*»y.s. m&m* 

tTzwmn&f&ftm^tfGi&ftm^T&Zttgte (gi 

+ G2)/2 ©S^itlCfcD, R£tz\$Bf8.ftm^T~$>Z>ii 
€rtt(R + B)/2©»HCAt:«fcO*ft*. f LT, JWS?ft^ 

auTfi^riE^stt-Bwafi^Yn ££/&u d©» 

.Kfi-SfYn !C»«iS»Y.SJBj|[T-5Ilt»CJ:0*««© 
[0 0 0 6] 

•^cOft^JBic»Y„ ±J£©J:5K:»*-r*2t>©jfeaEII 

c*»t*SB*(Rio2ooej«»fs^^s*»'S8«-r 
a, a*fw©e«#«K45t»T2-3©6rit»e#ou^ 

JHS#*# ^ t . fOfillffSTflMlt^RfttS IBIS 

tfib-Dtz. tz£z.\%, R7^M^iB7^MM 

j£#«^£BjE£5Ht^©l^^a<*€?<^*l'&, (R+B) 

/2©«^ic«t o**fc«^fi)c»Y„ oomtf^moomt± 

[0 0 0 7] Sfc, Jffgff^cOig^fiSttYa ©itJJf&BSfr 

[0 0 0 8] *3B§8J4COJ:5«t(je3|{©tttfiogH8*» 
[0 0 0 9] 

[S6jSSr»9i-r-5it«6W#©] *!«^«Jta?©KjSSrfB 

fc-fzfztbiz, GT.h^^yw %±ifrft<n&.y -< )V? 

fij«»S^effll'»TSB 1 ©»S<f C©^ 1 ©ff^ff 
^©S^fi5c»i*^B)c-rs±fiJc#©<*:. C©±fiSc^g;T 
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H«(t#jaa»«ic*^x, cosiit sttfttt^a io 

»LT(llAt5S 1 7 >f M COimicD 

7, 7 >f ^ 9 ct 0 t> /h S < & M L T ffi * T £ * 2 <Z> n - / \° 
3s7j)l9h. Z.<DW,2<DU — rt7>7 << )V9frt>\i\J}-£ "' 

[ooii] ss^a»#a"c^iBRsn*» 

[0 0 12] 

[0013] hi *»«trj:*ai«m#«ia«it<o 

ntt^. CC0fe^^;i/^t4, fci^.H R, G, B<D 
fiJGfc#**ifrr*R, G, B7 4)],9tiLfti!fi1f&7<1> 
T'ttGRGB... c^JStlJftOigLia^JSn, «ft^-T> 

GBGR... coJlS{I^0 3lLBB?'J^n, SlfiyjftlC G 7 40 

&mffi*£te.z><£?izMf&znT^z><> fit, locofe 

[0 0 14] rOCCD 12tt. fe7^;U^SrSiaL/TiS3t 

Tsefi!c»m^*a^mLTtti*-rs. H2n ccd 12 

H12tC*3^T, GttGlE£#fI*§\ RttRi£#{g#, Btt 

Y Lnn =0.3R on +0.7G B(ntl » — 0. 055 (G r . 



nn^o SftjaaiHiBSutt, ccd i2*^tB*snsfe 

[0 0 15] liflSfflaiHlKUtztt^O^^UiefeJ:^ 
RGB-YCa«ilHlK20*<«lffi*nTl^. ^-f>/ : E 
U l6«Ctt^-f >^<^&g 18*5<fcOt RGB-YC ^«|hII»20A«» 
S^n, ^< >^^EU18(CttRGB-YCa«lHl»20*t}83gi$ 
nil^o C07^f >7^U16, 18(4, y7hl/yX^ 

&**oT. RGB-YC^»EIg&20l::tt, CCD 12^gEftffi* 

[0 0 16] RGB-YCSSIlHlK20tt, A* SftSfilifciMI 
^^ffl^T&H*cDWSfa^Y L , »Sfa^Y L OiS«^» 

y h , ^i^enm^R-Y , b-y s*nfnt«btm* 

"T^o cne>Oft-^t4, fc<h;U4\ 4#F,f!¥2-166987-5tt;: 

**ffi#m4, 6PiSt (N£3iBXxtt2Bi*) OR, 
G, BfiK»«-^*ffl^T±ai©a-(i^S:*J5fibTliSo 
fMBldtt. fgm ft, fgn^J (EIT (B,n)iBt) OH* 
tC*He-rSiiS«J5E»Y.. B tt, (m-l,n) , (m-l,n+l) , 
(m,n) , (m,n+l) , (m+l,n) , (m+l,n+l) (D^MBlZtt 

£<ko> m5iz^TVtm\z$>z>tz\t(2) stick 9**1 

[0 0 17] 

[ftl] 

Y„. n =0.5R. n +0,25(B (B -,, B + B«. t1)n ) •••<!) 
[0 0 18] 
[ft 2] 

Y H . n =0.5G Bll +0.25(G<..,,„+G(. t ,, B ) • • • (2) 
[0 0 19] 
[ft3] 

Y H .„=0.5B B „ +0.25(R(..,,„ +R ( . t ,, B ) * • • (3) 

(m.n) cDmmizttfc-r&m&mnYi.jt. Gn-1, 

n) , (m-l.n+1) , (id, n) , (m,n+l) , (m+l,n) , (m+1, 

[0 0 2 0] 
[»4] 



I )* ( n t I ) 



+Gt Bt ,)< B M))+0.055 (B ( .. 
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+ B, 
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[0 0 2 1] 



[0 0 2 2] 



[0 0 2 3] 



Y U .„=0.15(R ( . 
-0. 1 IB. ( „ . , > 



• • (4) 

HR 5] 

i > i » 1 1 > +R( ■ 1 1 1 mn) +0. 89d c 



■0. 15 CG, 



(5) 



[»6] 



Yl ■ n — 0. 15 (R( . - i ) B H-R ( B + 

>)+0.11B. B • • • (6) 



, B )+0.89G. 



-0. 15(G ( .-, 



lB +G ( 



Y L .„=0.3R. (flM ) +0.7G Bn -0.055 (G<. 

B( . t i ) (nH)) B ' ' (7) 

fctTLtf, (m-l,n) , (m-l,n+l) , (m, n) % (m,n 
+ 1) , Gn+l,n) , (m+l,n+l) <D&mmiztt 

m^&m3 tc5s-rttjitcfc5t#tt, (m,n) (Dmmiztt 

*T*6««*t(R-Y).tt(8> SCtckO, fiSif(B-Y) 
an tt(9) ^{'.tO^n-^tl^a&So &*3. (m-l,n) , 
(m-l,n+l) , (m,n) , (m,n+l) > (m+l,nK (m+l.n+l) 

tcS^ch^fe, (m,n) (7)S^iC*fJSt"^fe^fi^(R-Y) 

(R-Y). B =0. 7Ra n 0. 7G B < n + 1 > +0. 055 (G t B . , , ( n ♦ , , 
B ( .. t )n + B (Btl)B ) • • • (8) 
[0 0 2 5] [ft 9] 

(B-Y) in = -0.3R.„ +0.3G. (ntt , -0.445(G ( ..,, (B * 
5(B (1 .,, D +B (Bt1)n ) • • • (9) 
RGB-YC^«[5lliS20twttD— /1^7>r;i/^(LPF) 22, 24. 
26, 28, 30a*ffilffi£*rC^<5o D— AX 7 ^ ;i^22tt» 

rgb-yc^& mm o^sussns (r-y) iooa>is 

W\ feMm^(B-Y)102^^^O^^ft^^^{£MUT/li 

tiT&o u—n7,y j mz. RGB-YC^&[Hi&g20 

^6ffl*Sn*S«*»(Y i )l04 <0K«Kfctt*E«» 30 

j5£$*srfi«LTm;*rr&. D-/\ c x^>r^^3ots, rgb- 
Yc««isiB2o^&ta*sn-&iiaE«#a)io6 a>ss«<0 

[0 0 2 6] D-/^X7^;U^26{Ctiii^lHlK34^^ 
SfL. n-/^X7-<;i/^28JC»4*flfc«*iElsI»32*«»tt 
Snt^S, »««*iElHlK32«, P-/N°X^^;i/^28 

L, n-/1X7^;U^28tCJ:0<S«Snfcli!«filc» 
(Y« , ) 1 10©JB«tc*3frt*»iS[ftJ«»**t*S -&TIB«<a 

»««cD<£T*8&±-r*. *«a*iiEiaBS32^ttaKiii 40 

K34*iSE«K$nTV^ 0 iM^[HlSS34t4, d-AX^^U 
^26*^Oi««JBac»(Y ll , ) 108tO?«flE«iEI5IgS32^€>CD 

[0 0 2 7] n-/tX7^;i/^30i:a*?lHl8S34{C«ia»: 
lilS§38^^^nT^§o SD»IhIK38«, u—K*7 4 

)ii?3Qfrt>tht)isnz>mmm m\ , ) 1 i4tc«iR08&34T 

MiR £ nfcH«JS#(Y B J 1 1 6£inlfL L TWflEfl #<Y> 1 1 8 

^Mt^o end J: 9, i®^o«?^^^#$n^ D 

JjD#[US§38tC^ff ^(£««l31|lIK40*^tt$nT(/i 50 



[ft 7] 

> B +G (B , I)B )+0.055(B,.- 



.» , (B-Y). B *l^«I;:LT#a&5 5, CCD 

«t5«CUTRGB-YC^«l|p]K20tt, CCD \2?>&mmiZ$jfc 
-r£W^ff-5§-(Y t )106 , W^ft^Y L COig^J5£^(Y H )104 
, fi^{t*§(R-Y)100, fi«fI^(B-Y)102ftJH*3feJ«U 

[0 0 2 4] 
[»8] 



+ G ( , ♦ 1 



+ G< B + | 



,,)-0.055( 



, ,)+(). 44 



^ (y) 1 1 8 \zm v x 7 j )v ? ') > &mn u . ?k 
[0028] H7tt. mmm&mmmmmocommmr- 

$>Z. 0 7K*5<AT, -if {S^SSS 088400 tt. CCD 
12^e,ffi^j$n-5R. G, BfiS$}-ffi#406 frS* 5 ?^ 
#£&ffl^3*¥feig#^£ti[H]SS402 *¥fi*#M* 
tiilHlSS402 tfTk^fi* JH£«{H b fc t #W««^(Y) 408 

sm*rs««^««iHiBS404 ti^^snxus. 
410 «, ^fi^{g«iH]8S404 ^6a*an*jwa[«^T 

[0 0 2 9] I8H ^ffi^M©SlHlSl40COgiJCDj|J£ 
e&Tfc*. 0 8IC*i^T, ^<I^{£M5aa[HlS§500 tt, 
(H^A* Sn 5»gf# (Y) 506© U"^;KZ)^bW/1^ - 
>fr£*¥e«^£¥iJS'JT3W8'J&HlH]S8502 t. 
^E!iai(HlSS502 # **liJ bfc t * WflEft ^ (Y) 5 

508 «. ^fS^igMHISS504 il^Ui/jSnsWjS 

[0030] mi <o^{i^{SM5aaiH]g§40(c«fifi5«iE 
* m&m*% \zn l xis»Pffi IE &m b x ttj -h -r a . 

[0 0 3 1] El 1 WiSfgHf-s§fi!!J!3£Bl0tt. ^»i:4o0 



1>T. CCD 12«. S-'fedt»lH-^S:±©fT^€>T : ©fT^i 

•BLSEIBUtt, CCD 12A^OfijBR»«#C*HxT*7 

£A/D ^MtsTx^ S^JUffi^tl^&LT^-f >*^EU 
16^cfc^RGB-YC^^lHlS§20-\ffi^-r^)o 

[0032] >^^'ji6ts, sftflusmg&ua^oo 

^^"J 18.*5«ktX RGB-YC X16I5IB20^ltl*-rSo 

>*^E l Jl8te, 9<>;*^ U16^S<0fij&#«*§* 
1 *3iE«twtBa-rSB#W5f SgS-frTRGB-YC^tftimKZO^ 
tB^J-T^o Lfc*bT, RGB-YC^»HIK20{C«, CCD12 

[0 0 3 3] RGB-YC^«HIB20tt, A*aft2>S-fi/i£# 

W^Sffl^T, (1) a- (9) s*tc«t9#iH*c!>*w*m 

#(Y t )106 , WS«-^Y L ^^«^(Y„)104 , feMfS^ 
(R-Y) 100, 43 <fc tffigHt-^ (B-Y) 1 M&Jttl^tl&tfL? 
-So f LT, RGB-YC^«HIK20tt. eHfi^(R-Y) 100S 
□ -/U7 JlWl^tiiJ] U eHI^(B-Y) 102£ 
/^X7-<;i/^24^ttl*b» S5*J*5XY H )l04 *D-/^A 
7 ^1/^26, 2WH*U a G^»Sft^-(Y L )l06 £P 

-/U7 ^ ;i/^30^aj^T-^o 

[0 0 3 4] 4 ))/92V&* RGB-YC^ ^IeISS 20 

^6ffl*atl4fi««#(R-Y)lO0<Z>W««)a»RjsS»S 
{gMbTtii*-r^c D— /1^7^;i/^24tt, RGB-YC^^ 
liItt20^6ttl*Stl*fil6«#(B-Y>102©K««)«a» 
^^^{£MbTai^T^>o D-AXy^f ;i^26te, RGB- 
Y.i =0. 25Y„ (x-dx)-h 0.5Y H (x) 

cniCcfco. p-r\°x y^ovzm*. j&KJSi£»**f s /2 

A#>xte[S9 tc^Tn— /^x^>r ;u^26<7>iB«(ct3W 
5UX#>AJ;9/ha^o L^bT, p-a°x 7 >r ;b 

So 

[0 0 3 8] L*>U ««<D«iR»c«»C0fl|«d^€f< 
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10 

YCffiSllHlK20*^tH*an5iB;«fi£»(Y„)104 <0B5«0> 
n7s7 4)V*U\&. A*aft*K«j£#Y„ (x)43j;Z>*C 

(7)^^^^y h (x) oia»{cA*ansia*j5E»Y„ (x+dx) 

SrfflViT(10)SC€:SS|JE"rsj(S«fiE»(Y 1I )108S±JBKUT 
tB^TSo 
[0 0 3 5] 

[ft 10] Y„, =0. 5Y H (x)+0.5Y h (x+dx) • • • (10) 

io untccto, u-n^y^ )V^n\^, a^««»**f,/2 

(fs«CCD 12iC45frt^)1t>7 P U >^&ft) (DP-/U 
7^MtLT»fPn, RGB-YC«SHUK20^6ai*a 

n£>B5*j*5HY B )i04 tt, cgdp-ax :7^r;i^26£ii 
tfoL iS^j5£5HY H )104 lc^Sft*»a&e##K:i3*t 
So tt43, o— ^x^^;u^26tCcfcSia*o«ifift«» 

20 [0 0 3 6] Sfc, P — /1X^^;i/^28ti> RGB-YC^& 
[HlS§20^btH^anS^^^(Y H )104 ©Bi«a)Hifift 

*#£««u cin^^#sffi]EiH]s§32-vi±i^-rs 0 m 
lott, cc^D-/\ 8 x^>r;i'^28co#ttco— ^jt^So c: 

<BP— /1A:7-<;^28te, A*$n^HW»Y„ (x) , 
K«JBK»Y. (x) ©S«tfCA*an-5S5«J«»Y. (x-dx), 
43 <ktfK«f£»Y. (x) ©B»trA**nSK«dc»Y. (x 
+dx)*ffl^T(ll)^:SSIJEf Sia«J5K»(Y Hl )110**J5E 

[0 0 3 7] 
30 [ft 1 1 ] 



+ 0.25Y„ (x+dx) • • • (11) 

*«ft«iElHl8S32^«fcO*«<DUA#>Afe*liE 
U *««©(£TSB&itLT^i«. mini, 
«iElHlK32^i(jfpi|#tt(0— ffJ-C*So C<D»«fl£«iElHl 
K32tt, AASnsBttric^Yn (xh *«ric»Y. , (x) <D 

ifl«rJcA*sns*«ric»YH, (x-dx) , KtfjfciK.^x) 
coita^A^snsawjaE^YH, (x+dx) sffl^T02>sc 
*sss-r*iB«fiE«'(YH3>ii2«:^uTm*-rs 0 

[0 0 3 9] 



40 



1 2] 



Y H 3 = - 0. 5Y H 2 (x-dx) + Y H 2 (x) - 0. 5Y„ 2 (x+dx) 



• (12) 



C<^J:3tC. *«ft*liEigi»32t4, A*<I^<&««©« 

(YJ104 te, nwt;*:7-<;U:*28£Hifl^££itCJ;D 
8*©H«»S^fi»Sn4* t «fftftttiE[ElEg32(;: 

iEm&m<DmtiWUft&?$> o , ^^^-&^tt^(i3)^ 



50 



[0 0 4 0] 

[ft 133 Y lM -Y H2 (x)_+0.5Y„, (x) • • -(13) 
Z.<D&o\Z, *HJfi^JT^, D— AA7>r;U^2843«l;^ 

*<ftie*iiEig»32Sifl^te-&T8a!frts^t^cko, m 

;i/^284>ct^»«flg«iEllIK32tt, (HlK*B*^ft/ht)ti: 
S J; "5 \Z7k¥J5ftlzmt&TZ> 3 OOil^^^t-S 3 z> 



( 7 

11 

<B«a*«RFT^c:i*tT#SfeCD1?*tl«, emir IB 

[0 0 4 1] n-AX^^;i,^26^i§i§LfeffllSfi-^<7) 
iB«^(YH,)108*cfc^»«ffi^iElHlK32^f>ffi*$n 

&flf«j*»(Yi 3 ) 1 1 2«. -tn-t f na«iaB34ic a* sn 

il^tH]SS34ti, aW(f-^»*IsI8S36^e>OSiJffll(I-^ 
«C«£oTffi«fiE»(Y H , ) 108*5iUCii5«fiK»(Y„ , ) 1 12<ZH> 
■T*a^--^S:aS?LTSDlflHlK38^itl*-rs„ 10 
[0 0 4 2] iC5T, HfcKltt, ft*#fc:i5ttS«« 

n-^X7^;i/^26*SIll***l**«j5K»(Y II )108* 

UTtt«MkaeiijEiHiK32^ s s "" 

(Y„ 3 ) 1 1 2£jHiRT S «fc 3 ta#?lHlgS34Sft!lWr S. 20 
[0 0 4 3] &*3, iSaJSE^CYH,) 10845 J;DCK«fiE»(Y 

a ,)ii2o^n*awt*^^«:#iasRjc»ixT*6^i; 

»8«eU *<7)ft3t{CS£oTa«EB534&tt1l|LTt>J: 
Sfc. «{S#***^iB«, ««#©fipfiEa«Hlli:fe 
*H«a)^SBt0a'5»'&tc:tt, P— A°X:7^;i/^26, 
3HMeI!&34, 43ct«aS3ii^a!*iaB636*#l»bTt>J: 

[0 0 4 4] a#?IiIB34Ta«3nfeK«flE»(Y H 4)116 
*3J:«D-/ , ?X7>r;^30*aiftUfclW««^(Y lI )114 
tt. Jn»lil&38{CA;*7£i'U jD»[Hlg§38(CJ:0 JD^^n 30 

.cntCcfco»aEfi^(Y Ll )ii4^is«ttS!«fiE^ 

(Y H 4 ) 116tCcfc 0 *i« <*n, Wffim-^(Y) 1 1 8 i bT^ff ^ 

[0045] mm^&mmmiBimmzAtitsn&m&m 

Hl3tt. CCD 12(C|S»*nT^^e^ 4)\s*<D%§m- 

2 fT—fgm+3 fir, ?gn-3 fgn+4 ^JO^Kt'^tt^ 7 
^^^©E^rcfe*. BI13IC:45^T, *J£t^*¥ 

*^TfiJ6£»ffl-^*^fi!c$n, CCD 12*>S>ttl*<**a5. 

[0046] Hutt, ccd i2^e»ai*sn^fej5E^fi-^ . 

<^)E?iJTfe^, H114tCfe^T, "l"tSCCD 12^6feJ5E» 
fs^^ttl*$n^>C-(hSr^L, "0" teCCD 12>&> Sfefifci* 
fI-^^ai*f$n^:^Ci:^^LT^§o CCD 12^i&tt5* 

$nsej5E»m#ti, ffiifeffl3i[siBi4T^<^«i3i^ii6 

3 ft, RCB-YC^IeIS§20i^<>/- : eUl6(lA^$n 50 
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YC£ft0»2O<fc^>*^gi8{CA:fc£ft£. =7-i>* 

* 'j 1 sa* s m * s #ejSK»fs-^tt, rgb-yc«*isj» 

20t;:A*£ft£. RGB-YC£*iaB820tt. A^£ft£fi]55c 

»fi-^*ffliiT«-is*<o«*«-^(Y, )iofi . m&mmv. 

OK«J5£»(Y.)104 , feftflM§(R-Y)100, ftH«^(B- 
Y)102££££-r£o 

[0 0 4 7] H15tt* Hl40#ei5£»«*tZ»«-rsK 
«fiE5HY a )I04 T£3o H15tC4>tiT. S&m-2 ff, Sgm- 
1 fi\'*m+2 fr, *3<ktfSin+3 fTd&tt^ #^Jc7)ig^^ 

sna, -e-ft^tro.s" , n o" , "0.5" , "o" , "0.5" 

, "0" , "0.5" , "0" «ff^£^i;ft^. L 

*5«<Z)H«j£#kl:, ^ft-6ft"0. 75", "0" , *0.25\ " 
0" , "0.75", "0" , "0.25", "0" *n-3 
fgn-1 3*J, *n+l #L |gn+3 ?«(Z>H«J5£#«»{I^&d 
tr o RGB-YC^M!hIK20T*J5£ $ ft (Y„ ) 1 04 

te, D-/^X^^;P^28lCA^$n-S>o 

[0 0 4 8] B16W\ D— /^A7>r;i/^28^6ttl*Sn 
5i8;«JG£#(Y H j)110T&5. H16(3«5^^T, ^m-2 fi\ 
H§ni-1 fi\ £§m+2 fr» *5<k^m+3 ffiC^tt^^&Jijcoi^ 
«JBfi»«, T^<T B 0. 25"T*-5o Lt^U mmfT43ct^ 
^m+1 fTJC43W-SS-5iJ<7)iB«fiK»tt. -C-i-Hftt" 0.375" 

, "0.25", "0.125" , "0.25", "0.375" , "0.25\ "0. 
125" , "0.25"Tfe^ e r<Z)ja5««»(Y Bf )110ttv ffft 
S«IEtHlS§32, 8KI5IK34. ^^a'iJDfflHlgSSS^^T^ 
ft -^{£Mfi!lS[pJgS40 \z A ^7 $ tl S • 

[0 0 4 9] 07H ftfl ^1£««131I1IB40<Z)— HJfiW 
T"*^o 0 7tC45t,iT, 01©SP»IsIgS38^6O)liaFffi 

-^408 (mi<Dmmm^m\\%\zm^Tz>) \t % mm^ 
i£MiEig&404 izAtiznzo m\m. z.<Dmmm&m® 
g§404 iz^^n^^f^ t>7-< )v*?<DW)itWLmm-e$> 

waeft^T*s. t>^^ ji/^404 ^rws 

ffl^A~E<7)I/^;i/^it^LTU^;HllI(CV--'T-^ >^ 

-So 

[0 0 5 0] w««^c3&««m^T**«^. »sm^ 
^_^>ti, i^s^n^o ttAH ^ii6cz)7}c^Ffeti^irffi 

■^-r 7>y << )V9\Z& OT^T"0.25"lC^:^)o LAc^o 
[0 0 5 1] tC5t, C<D*¥e«»T3¥*-rsftfi 
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15 



1 0- 3 4 1 4 4 7 

16 



(22) 



[0 0 6 2] 



— G B ( r 



K(G, 



[0 0 6 3] 



D6: |G ( . + , j { n 
• (23) 

Uk2 4] 

D» n ={(D1 AND D2 AND D3) OR (D4 AND D5 AND D6) } 



[&2 3] 

♦ i ) +G. („♦,)) XGain^Cons t 



10 



[0 0 6 4] H8te, ««^{£«ffl3®&4O<Z>S«(0^;ffi 
0 8K:*5^T\ 13 1 <BftIffl§IK38j&>SCD«flE 
ft^-506 (H.lC0»aEfi^(Y)118tC»S"rs) te, «SU 

5asiHigS502 ^^m^iSMiHisS504 tcA^^n^o z.<d 
&&9tm : ?T?\zRi$iftm^ifl±&tsti* ccd i2*^m* 

[0 0 6 5] 022 CCD l2d>Sffl:ft<*ft£fej£#{I-5§ 
WE^JTfcS, EI22l;:;fcV>T, "l"ttCCD 127^£fi/&# 
f^^^^n^^t^^L, "0" teCCD 12*>&efi!c5* 
f3#rinH#2ftfcl>£<fc*^LT^£. CCD I2^e>a* 

So >^^E»ji6^em*snsejac»«^tt, rgb- 
Yc^Mms&2o < t^-r >^^ui8(cA^^n^o ^-f>* 

^ Ul8a>Sttj#Stt*&fi«#ffi#tt, RGB-YC*«1[1IK 
20{rA*f^n^o RGB-YC««lElIi520t4. Aasnjfcfi]*; 
»«^Sffl^T#B3ll©liK«^CY l )l06 , K^ff-^Y L 
OS«fiE»(Y B )l04 
Y)l02^^^-TSo 
[0 0 6 6] g|23fri 



fe^ff^(R-Y) 100, fe^ff#(B- 



20 



30 



40 



Y» ( n - 4 ) ^Y, ( n - 3 ) "^CYb ( n - 2 > "^Yn ( n 

• (25) 



* • • (24) 

M»Y„TJ)^o EI23t;:;te^T, Slm-2 fi\ Sm-l fr\Z 

*3«kuc»m+3 fTtc*5^s#5»jc7)fi;«fifc»tt % -en-en" 

0.5" , "0" , "0.5" , "0" , "0.5" , "0" , "0.5" , " 

o" t&o, mmmtftZELteiK l^u mmmz^ 
rt&&m<Dmm$Ltt\t. -e-n-en'o" , "o" , "0.2 

5", "0" , "0" , "0" , "0.25", "0" SSn-l 
PL fgn+3 MO)M««»tt«fi^S$tr. Sfc. ff§m+l 
fTtC*3tt-5#5ijOiS«fiE»tt, ^n^n"0.25\ "0" 
, "0.5" , "0" , "0.25", "0" , "0.5" , "0" "X?* 
0 , fgn-3 ?U, Ign+l &!<Dlgi&lSifttefom^£:&tSo RG 
B-YC*S«aBS20T*J«Snfc»«fi8»(Y a )l04 tt* n — 

/tX7^;u^28tcA*sns. 

[0 0 6 7] 024te, □ — /N°X^^;i/^28^eai^/^n 
SSS*fiE»(Y BI )H0TftS o H24tCi3liT, «m-2 fi\ 
fgm-l fT«C*5^5«-^J©iB«fi£»tt, -r^T M 0" 

te, -r^T"0. 25"T&*. L#>U *mfT^*5tt-2>&?iJ 
©ffi«J«»tt, -tn-en"0" , "0.0625", "0.125" , " 
0.0625", "0" , "0.06225" . "0.125" % "0.0625"T& 

25" , "0. 1875". "0.25", "0.1875", "0.125" , "0.187 
5", "0.25", "0. 1875"T££o IEI25te, ^240^0-1 fr 

-^m+2 fftc*5tts*?u©s5««»o^^;i/*, mm\z 

»I3K38*«T«m#fi«fflaipIgS408wA*Sn-5. 

[0068] 0 8 <nmmm&}$§502 its Ajj-ztL&m 

6fi©»K«^Y. ( ..o , Y 1(n . 3) , Y i(B . 2) , Y. n , 
Ye t n + 1 ) , Y.(„ tl ) (DU^MzmSiT^t. &1"<)1<D 
M^tt(25)atC*TH«*<«Strs. <&fi^£^tHm,n 
+3) <^»S{f^Y B(n + 3) «cBBUTt>(25)SCtH«a:H« 

[0 0 6 9] 
[ft 2 5] 

) ^Y, n ^Y, ( n t t ) ^Y B ( n + 2 ) * * 



f^C0ifi^i'ffi-5 6fSI(Z)W^ff^Y (Btl)([1 . I) ,Y 

( a 4 | ) ( n - 1 ) * Y( B t|) n , Yf (n + I) » Y 

<..,>(„.>> . y ,„,,, ©^^;nc»a-r*<h. 



6- 
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19 

[0 0 8 2] 

[R3 7] SEL =PAT AND TAT • • • (37) 

m%mw\E\ma2 sel =1 <Dt%mmm&i&®mo 

>^#US£!SfTU SEL =0 <Dt^*^jT>7j 
[0 0 8 3] :©^r>f7>7>fMH SBj^-xV 

7>7^;u^T*5 0 026te, co^x-r t>^^;u^ 10 
<Dm\$mmmx m^z^x. B\$&m-?z>mm 
ommm^x&o, a. cu, 

[0 0 8 4] H27tt, ^ff^fgM[HlSS504 *6ffl*Sn 

S&504 (CA^J^n^i:, * I Pfe^#CO^mfT43<i:^&+ 20 
1 ft fgn-1 5(1, SSn+1 #|*5«fctfSfSn+3 #1© 
ftfl-^te/SEL =1 £&£<7>T^7^T>:7^;i^i;:J; 

5>J©#fs#tt. SEL =0 t&ZWtTj 7>yj)V$ 

ou^mt. &mfr<D&&ixQ.Qm£&Q * »m+i fif© 
[0085] ftw^ewjaaiHiB^TTKTfiJWi^cfefrt 30 

[0 0 8 6] 

[m®coffi#^ift0j] 

[Hi] ^w\z£&mmm^&mmm<vmmm$:*kT 

[02] 01 ©CCD 12^b^^^n^fe^ff^<^iH^J 
[03] 0 1 ©CCD \2&*>ltitl-2tlZ>&tfLftm^<Dt&m 

[04] 0i©ccd i2^e>tts*sn^fifi!c»fi^^>ia^j so 



) ftrnW- 1 0 - 3 4 1 4 4 7 

20 

[0 5] 0 1 ©CCD 12^e>a*$nsfifi!c»«^BEyiJ 
[0 6] 01 ©CCD 12*^tH*$n-5fe£tE»«-^OE^J 
[0 7] HlO«(i^fi«ffl3llpilS4O<D3IJB0yS*T^ 

[0 8] mi<Dmm^&^mmmo(Dm^mm^^ 

t7'D7^lTS^o 
[0 9] 0 1 ©D — A°X:7^ Jl^26©^tt^J£^T0T 

$>Z>o 

[010] m 1 ©n— /^x:7^;^28tD^tt^£^f 0 

[0 11] H10»««*liElslBS320fflffl»tt*S'rEI 
[012] D-/XX7^;U^28t«m««jE[ElB32<Z)J8 

[013] 0icoccd \2\zmm-£nz>&7 j )i$<Dmm 

[0 14] 013^fe^>r;i.^(7)±ffliJiC#fe7 l d:^AIt^tl 

[0 1 5] Hl©RGB-YCX*|gB20T*J«Sns««JBK 

[016] 0 1 ©D — /1^^-<;i/^28*^ffl*$n^S! 

[01 7] 0 7 ©^{f^f£M[Hlg§404 iC^Sft**^ 
7 > 7 f Jl (DWiiP £ m-T 0 X & o 

[018] H7(?)* 5 Ffi«»ttffiiHiK402 -ruftsns 

[0 19] H7<B*¥6*#«ttJliI!&402 -C*?TSft£ 

[020] ei7o*¥fe*^aiHi!8402 xmn^nz 

[02 1] H7<D*¥fi##ttttiI§I!8402 T^frSns 

[022] 0i3<7)fi^^;i/^^±ffi'j{d^^AI*^nT 

[02 3] 0 1<7)RGB-YC^IlI!&2OT t ^^^n^)ia«^ 
»T»oT, H22a>fti*»m#Jl*#^-r*l«««»©E 

[02 4] 0 1 ©n — /U7^f Jl/^28^eiiJ*7$nSB 
SeT^oT, H23©i««fiE»IZ»JC-r^iBi*fi!c»CO 
Ey>J*^'TBIT*S. 

[0 2 5] 024©^m-l fr~-3§m+2 frid^^^©^ 

[0 2 6] 0 8 <0i&ff-^<&«lHlg85O4 fd^i;*!**^ 
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21 

[027] m 8 <Di&m ^{£MIe]&8504 ^bii^^n^w 

12 CCD 

16, 18 ^-r>/^EU 

20 RGB-YC^^IeISS 

22-30 D-A°.X 7 ^ (LPF) 
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22 



»«flE«jEia» 



32 
34 
36 
38 
40 
42 

402 *¥fi*»*aigg& 

404 , 504 ft«#(£ttIilK& 
502 «giJffl.8S» 
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[HI] 



[H3] 



12 



CCD 



14 

( 



16 



18-1 



100 



RGB— YC 



22 



LPF 



102 



H LPF 



-26 



<108 



M04 
M06 



L*| LPF 



2B 



r 

110 



— * { LPF 



30 
I, 



12 

114 

J 



i^J16 



(38 



7 
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[04] 
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[0 18] 
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